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DETAILED ACTION 

1 . Applicant's election of species in the reply filed on October 30, 2006 is 
acknowledged. Applicants elect, with traverse, the primer blocking species PO4 
generic to claims 1 , 4, 28, and 31. Applicants further elect, also with traverse, the 
modified nucleotide 5-hydroxy-uracil generic to claims 1,11, and 12. The traversal in 
both cases is on the grounds that there is no burden in searching all of the species and 
that the species in each group share a common utility or substantial structural feature. 
This is not found persuasive for the following reasons. A chemical and word search 
would be required for each primer blocking species, which are also chemically distinct 
molecular groups. A chemical and word search would also be required for each 
modified base, which also represent chemically distinct molecules with unique side 
groups. 

The requirement is still deemed proper and is therefore made FINAL. Claims 1- 
39 will be examined on the merits. 

Double Patenting 

2. Claim 1 is provisionally rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claims 8 and 83 of copending Application 
No. 10/767,779 (U.S. Patent Pub. 2005/0130173). Although the conflicting claims are 
not identical, they are not patentably distinct from each other because both read on 
methods of sequencing a nucleic acid molecule comprising the same steps, including 
the use of blocked primers for sequencing two or more target regions. 
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This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 36-38 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Murphy et al. (Amer. J. Pathol. (2002) 161:27-33). 

Murphy teaches a method of sequencing a nucleic acid molecule comprising the 
steps of: 

(a) hybridizing a sequencing primer to one strand of the nucleic acid molecule (a 
primer is hybridized to a template PCR product, p. 28, column 2, lines 34-37 and Figure 
1A); 

(b) incorporating at least one base onto said one strand of the nucleic acid by 
polymerase elongation from said sequencing primer (primer is extended during cycle 
sequencing, p. 28, column 2, lines 5-9 and 39-42); 

(c) preventing further elongation of said primer (products are terminated either by 
addition of nucleotide from the termination mix or by reaching the end of the template, p. 
28, column 2. lines 5-9 and 39-42 and Figure 1A); 
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(d) repeating steps (a) to (c) on the same strand of nucleic acid or on a different 
strand of nucleic acid until a desired amount of sequence is determined (additional 
primers are used simultaneously to generate sequencing products of different lengths 
resolvable by capillary electrophoresis on a ABI Prism 3700 sequencing system, p. 28, 
column 1, lines 28-29. p. 28, column 2, line 34 to p. 30, column 1, line 13, and Figure 
1B-E). 

With regard to claim 37, Murphy teaches a method wherein said step (c) of 
preventing further elongation comprises 

(a) completing the elongation from the unblocked primer with polymerase and 
dNTPs (extension of some molecules is completed to the end of the template, p. 28, 
column 2, lines 39-42); or 

(b) terminating the elongation with polymerase in a manganese containing buffer, 
dNTPs, and at least one ddNTP (some molecules are terminated by incorporation of 
terminating nucleotide in termination mix to generate variety of products useful for 
reading a sequence, p. 28, column 2, lines 5-9 and 37-42 and Figure 1B-E). 

With regard to claim 38, Murphy teaches a method further comprising the step of 
removing said polymerase, dNTPs, and ddNTPs after said preventing step (DNA 
fragments were separated on a capillary gel sequencing system, which removes 
reagents such as the polymerase, dNTPs, and ddNTPs, p. 28, column 1, lines 28-29). 
5. Claims 36-38 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Wiemann et al. (Anal. Biochem. (1996) 234:166-174). 
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Wiemann teaches a method of sequencing a nucleic acid molecule comprising 
the steps of: 

(a) hybridizing a sequencing primer to one strand of the nucleic acid molecule (a 
primer is annealed to a strand of DNA, p. 168, column 1, lines 8-10 and Figure 1, 
second step); 

(b) incorporating at least one base onto said one strand of the nucleic acid by 
polymerase elongation from said sequencing primer (one labeled nucleotide is 
incorporated onto the primer, p. 168, column 1, lines 10-14 and Figure 1, third step); 

(c) preventing further elongation of said primer (after incorporation of the first 
labeled dNTP, the polymerase pauses and does not proceed further owing to the low 
concentration of labeled dNTPs and lack of other dNTPs, p. 168, column 2, lines 2-8); 

(d) repeating steps (a) to (c) on the same strand of nucleic acid or on a different 
strand of nucleic acid until a desired amount of sequence is determined (a labeled 
dNTP is added to another primer on the same strand or another strand of DNA, p. 168, 
column 1, line 6 to column 2, line 8 and Figure 1, steps 1-3). 

With regard to claim 37, Wiemann teaches a method wherein said step (c) of 
preventing further elongation comprises 

(a) completing the elongation from the unblocked primer with polymerase and 
dNTPs (after incorporation of the first labeled dNTP, the polymerase pauses and does 
not proceed further owing to the low concentration of labeled dNTPs and lack of other 
dNTPs, p. 168, column 2, lines 2-8); or 
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(b) terminating the elongation with polymerase in a manganese-containing buffer, 
dNTPs, and at least one ddNTP (following the labeling step, extension buffer containing 
manganese chloride can be added to allow further extension and termination using a 
different ddNTP in each of four termination reactions, page 167, column 2, lines 5-17 
and Figure 1. step 4). 

With regard to claim 38, Wiemann teaches a method further comprising the step 
of removing said polymerase, dNTPs, and ddNTPs after said preventing step (DNA 
fragments were separated on a sequencing gel, which removes reagents such as the 
polymerase, dNTPs, and ddNTPs, p. 167, column 2, lines 38-47). 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention Is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
. Patentability shall not be negatived by the manner in which the invention was made. 

7. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 
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8. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Wiemann et al. (Anal. Biochem. (1996) 234:166-174) in view of Ronaghi et al. (Anal. 
Biochem. (1999) 267:65-71) and further in view of Jin (U.S. Patent No. 6,124,100). 

Wiemann teaches the limitations of claims 36-38 as discussed above. 

Wiemann does not teach a method of sequencing a plurality of double stranded 
nucleic acid molecules comprising separating two strands of each double stranded 
nucleic acid and attaching each of the two complementary strands to a single bead prior 
to sequencing the two strands. 

Ronaghi teaches a method of sequencing DNA wherein one of the strands is 
immobilized on a paramagnetic bead and sequenced, while the other strand is eluted by 
alkali treatment and sequenced in solution (p. 66, column 1, lines 13-24). 

Ronaghi does not teach a method wherein both strands are immobilized on the 
same bead and wherein the identity of at least one base of both strands are determined. 

Jin teaches a method of labeling both 5' ends of PGR products with biotin using 
two primers that are each labeled with biotin (column 5, lines 28-34). 

Jin does not teach a method attaching the biotin-labeled primers to a bead and 
determining the identity of at least one base of both strands. 

It would have been prima facie obvious to one having ordinary skill in the art at ^ 
the time the invention was made to combine the methods of Wiemann, Ronaghi, and Jin 
since Wiemann teaches methods of sequencing two complementary strands of DNA 
simultaneously, Ronaghi teaches a method of sequencing one strand of DNA 
immobilized on a paramagnetic bead, while Jin teaches methods of labeling a double- 
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stranded DNA molecule such as a PGR product with biotin at both termini allowing both 
strands to be immobilized on a bead. Thus, an ordinary practitioner would have been 
motivated to combine these systems since Wiemann provides a highly powerful 
technology for sequencing complementary strands that doubles the output of 
sequencing while reducing costs associated with labeled primers (Wiemann, p. 166. 
column 2, lines 5-6 and p, 167, column 1, lines 3-13), while Ronaghi provides a method 
to immobilize biotinylated DNA strands on a streptavidin-coated paramagnetic bead (p. 
66, column 1 , lines 1 3-24) which allows easy purification of the template prior to 
sequencing. Finally, Jin teaches an easy method to label both strands with biotin to 
enable direct attachment of both strands to the same streptavidin-coated bead to be 
used in the method of Wiemann for simultaneous sequencing. Thus, a double-stranded 
molecule can be sequenced in one reaction using unlabeled primers, which reduces the 
cost of the reagents, while the products can be analyzed on the same instrument in 
parallel (Wiemann, p. 167, column 1, lines 3-13), which reduces instrument usage per 
sequence and generates the sequencing data more efficiently. 

Allowable Subject Matter 
9. Except for the double patenting issue raised above, claims 1-35 would be 
allowable since no prior art was found that teaches a method of sequencing a nucleic 
acid molecule comprising the steps of hybridizing an unblocked primer and one or more 
reversibly-blocked primers to a template, extending the unblocked primer and 
preventing further extension, deblocking one of the reversibly-blocked primers and 
elongating from it, and finally, preventing further extension from the second primer. 
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Conclusion 



10. Claims 1-35 are allowable, while claims 36-39 are rejected. 
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